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mation in both rat and rabbit ACLT and Meniscectomy models. The
underlying initiating mechanism in surgically-induced OA models was
found to be the altered mechanical loading which is the same initiating
cause in human secondary OA.
Conclusions: All animal models and induction mechanisms result in
morphological changes that resemble human pathology in some stages
of the disease. Differences are particularly in time of onset of the disease
and the speed of disease progression. Moreover, molecular mechanisms
of joint structural damage are distinct in different animal models and
induction mechanisms. Each animal model and induction mechanism
used in OA research has its own advantages and disadvantages. Thus,
choosing the best model which mimics human etiology and addresses
the aim of the study seems to be a crucial step in conducting research in
this area. Hopefully, the present study provides a framework for
choosing the best animal model and paves the way for the development
of novel disease-modifying agents.Therapy - Surgery
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DOES PERIACETABULAR OSTEOTOMY FOR HIP DYSPLASIA
MODULATE CARTILAGE BIOCHEMISTRY?
Y-j. Kim, A. Hingsammer, L. Kalish, D. Stelzeneder, S. Bixby,
T.C. Mamisch, P. Connell, M. Millis. Boston Children’s Hosp., Boston, MA,
USA
Purpose: Acetabular dysplasia is a hip structural disorder that is char-
acterized by insufﬁcient coverage of the femoral head. The increased
mechanical load on the acetabular cartilage leads to premature
degeneration of the joint. Periacetabular osteotomy (PAO) is a surgical
procedure that redirects the shallow acetabulum into a more stable
mechanical position. Clinical symptoms are improved but the effect on
the articular cartilage by the mechanical realignment is unclear. The
delayed Gadolinium Enhanced MRI of Cartilage (dGEMRIC) is a bio-
chemical imaging technique that can estimate the charge density in
articular cartilage. Cartilage is a living tissue that can respond to
mechanical load. Increased loading can increase the charge density in
cartilage, while, prolonged injurious mechanical loading can lead to
decrease in charged density and eventual irreversible tissue damage.
The purpose of our study was to determine the response of hip joint
cartilages in dysplastic hips after PAO using dGEMRIC.
Methods: We performed a prospective cohort study of 37 patients (37
hips). All patients were skeletally mature adolescents or young adults
with symptomatic acetabular dysplasia and underwent PAO. Patients
with a lateral center edge angle &lt 20 and no or minimal radiographic
OA were included. Patients with neuromuscular disease or skeletal
dysplasiawere excluded. All patients were assessed pre-operatively and
post-operatively at the 1 and 2 year time points using WOMAC ques-
tionnaire and standard set of radiographs, which included a standing AP
pelvis and false proﬁle radiographs, as well as dGEMRIC scans.
MR imaging was performed on the same 1.5T system (Magnetom
Avanto, Siemens Healthcare, Erlangen, Germany) using a standardized
protocol. After the intravenous administration of the contrast agent (0.2
mm/kg Gadolinium-DTPA2-; Magnevist, Berlex/Bayer HealthCare
Pharmaceuticals Inc., Wayne, New Jersey) patients walked forminimum
of 15 min to ensure contrast diffusion into the hip joint. The MR scans
started approximately 22 minutes after contrast administration and
the isotropic T1 mapping sequence at a mean of 48.2 minutes after
Gd-DTPA2- (standard deviation 11.5 minutes; range 30 to 70).
A three-dimensional isotropic gradient echo dual ﬂip angle sequence
was used for T1 mapping (TR 15 ms, TE 4.68 ms, ﬂip angles of 5 and 28,
a matrix size of 192 x 192 in a 160 x 160 mm ﬁeld of view). For mor-
phological evaluation an isotropic True-FISP sequence was used: TR
12.57 ms, TE 5.48 ms, a matrix size of 256 x 256 in a 160 x 160 mm ﬁeld
of view. All patients had pre-operative and 1-year follow-up dGEMRIC
scans. Twenty eight of the 37 also had 2-year scans.
The isotropic datasets of the T1 mapping and True-FISP sequence were
radially reconstructed in order to minimize partial volume errors. We
used anatomic landmarks to align the pre and post-operative scans. We
reconstructed ﬁve radial reformats in 30 steps along the femoral head-
neck axis covering the anterior to superior-posterior portions of thefemoral head. The same was done for the acetabulum using a refor-
matting axis perpendicular to the plane of the bony acetabular rim and
transverse ligament. The reformats allowed image evaluation at the
following positions: anterior (A), anterior-superior (AS), superior-
anterior (SA), superior (S), superior-posterior (SP).
The change in dGEMRIC index in the central and peripheral acetabular
and femoral cartilages and morphologic evidence of joint damage
(cartilage loss, bony cysts, labral tears) at 1- and 2-year follow-up after
PAO were compared to pre-operative scans.
Results: The average pre-operative dGEMRIC index was 561.6117.6
msec (meanSD), which decreased to 515.2118.4 msec at 1 year, but
subsequently recovered to 529.299.1 msec at 2 years after PAO. The
decrease in acetabular cartilage dGEMRIC after surgery appears to be
most pronounced at the superior aspect of the acetabulum, where the
normalization of mechanical loading after PAO would be most pro-
nounced. Analysis of the acetabular dGEMRIC data within the joint
showed that the higher than normal dGEMRIC index in the AS-SA part
of the joint decreased down to normal range after PAO (Figure 1). No
signiﬁcant change was seen in the morphological grading of labral,
cartilage and bony damage (p &gt 0.05). All domains of the WOMAC
score demonstrated signiﬁcant improvement from pre- to post-oper-
ative visits (p &lt 0.001).
Conclusions: PAO for acetabular dysplasia appears to alter the
mechanical loading of articular cartilage in the hip, which in turn
appears to normalize the cartilage matrix composition, as demon-
strated using dGEMRIC.
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TOTAL HIP REPLACEMENT OUTCOMES: DOES PSORIASIS MATTER?
L.A. Mandl, R. Zhu, W-T. Huang, M. Alexiades, M.P. Figgie,
S.M. Goodman. Hosp. for Special Surgery, New York, NY, USA
Purpose: Both osteoarthritis (OA) and cutaneous psoriasis (PsC)
are common diseases which can coexist. It is not known if patients
with PsC but no evidence of inﬂammatory arthritis have subclinical
joint inﬂammation which may affect outcomes after total hip
replacement (THR). Previous studies are conﬂicting, often not sepa-
rating inﬂammatory psoriatic arthritis (PsA) from osteoarthritis (OA)
with cutaneous psoriasis (PsC). This study evaluates THR outcomes in
patients with OA, comparing those with PsC to those without, after
carefully excluding PsA patients.
Methods: This study utilized cases from a high volume single institu-
tion THR registry enrolled between 5/2007 and 12/2011. Potential THR
PsC cases were identiﬁed by ICD-9 code (696.0-.1) and matched 4:1 (on
age, þ/- 5 years, primary vs. revision and date of surgery) with OA THR.
Charts were reviewed to exclude cases of PsA. Other rheumatic disease
or fractures were also excluded from both cases and controls. Patient
reported outcomes were collected at baseline and at 2 years; non-res-
ponders received an additional questionnaire at 3-5 years. Differences
between groups were compared using ANOVA, andmultivariate logistic
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post-operative pain and function, (WOMAC<60). This study was IRB
approved.Demographic data
OA+PsC
(N ¼ 103)
OA (N ¼ 409) P-value
Male, n (%) 62 (61%) 186 (46%) 0.009
Age, years (SD) 62.8 (11.7) 63.2 (11.5) 0.73
BMI (SD) 29.2 (6.4) 27.7 (5.2) 0.02
Caucasian, n (%) 97 (98%) 341 (94%) 0.15
Primary, n (%) 95 (96%) 342 (95%) 0.77
Deyo comorbidities, n (%) 0.03
0 68 (69%) 291 (81%)
1-2 28 (28%) 60 (17%)
>3 3 (3%) 7 (2%)
College education, n (%) 50 (71%) 305 (76%) 0.47
Do you currently smoke? 0.05
Yes 3 (3%) 13 (4%)
No, but I smoked previously 60 (61%) 165 (47%)
Never 36 (36%) 174 (49%)
Self-report outcomes
OA+PsC
(N ¼ 103)
OA (N ¼ 409) P-value
Pre-operative SF-12 MCS (SD) 48.0 (12.7) 50.9 (12.1) 0.07
Post-operative SF-12 MCS (SD) 49.1 (11.6) 53.1 (9.5) 0.002
Pre-operative SF-12 PCS (SD) 33.2 (7.7) 34.0 (8.4) 0.48
Post-operative SF-12 PCS (SD) 41.9 (12.3) 46.6 (11.2) 0.002
Pre-operative EQ-5D (SD) 0.6 (0.2) 0.7 (0.2) 0.22
Post-operative EQ-5D (SD) 0.7 (0.2) 0.8 (0.2) <0.001
Pre-operative WOMAC
pain (SD)
55.7 (16.2) 54.7 (17.8) 0.64
Post-operative WOMAC
pain (SD)
82.6 (21.6) 87.0 (20.8) 0.10
Pre-operative WOMAC
function (SD)
51.2 (18.6) 51.3 (18.2) 0.95
Post-operative WOMAC
function (SD)
78.9 (22.6) 84.5 (21.6) 0.048
Predictors of having poor post-operative pain or function (WOMAC <60)
after THR*
Poor post-operative
pain WOMAC (<60)
odds ratio (95% CI)
Poor post-operative
function WOMAC
(<60) odds ratio
(95% CI)
PsC+OA vs. OA 1.02 (0.48-2.15) 1.04 (0.50-2.12)
Female vs. male 1.06 (0.60-1.89) 1.29 (0.72-2.29)
25<BMI<30 vs.
18.5<BMI<25
1.25 (0.62-2.52) 1.50 (0.72-3.09)
30<BMI<35 vs.
18.5<BMI<25
1.30 (0.57-2.94) 1.65 (0.72-3.76)
35<BMI<40 vs.
18.5<BMI<25
1.76 (0.61-5.06) 3.50 (1.31-9.32)
40BMI vs. 18.5<BMI<25 3.86 (0.98-15.24) 4.65 (1.14-18.88)
Pre-operative MCS 0.97 (0.95-0.996) 0.98 (0.96-1.00)
1Deyo comorbidity vs.
0 Deyo comorbidities
0.77 (0.38-1.59) 0.92 (0.46-1.83)
Current and previous
smoker vs.
never smoked
1.00 (0.57-1.74) 1.67 (0.95-2.94)
*Multivariate regression controlling for diagnosis, gender, BMI, pre-operative MCS,
Deyo comorbidities, and smoking status.Results: 289 THR cases with ICD-9 696.0-.1 were identiﬁed; 160 PsC
without PsA were validated after chart review. Post-operative self-
report data were available in 64% OAþPsC and 92% OA. 35% of self-
reported outcomes were elicited 3-5 years post-operatively. There was
no difference in race, age or education between groups. OAþ PsC had a
higher average BMI (29.2 vs. 27.7; p-value¼0.016). OAþ PsC had more
co-morbidities (0 Deyo co-morbidities: OAþPsC 69% vs. OA 81%;
p-value¼0.026). More OAþ PsC were previous smokers. 13% of PsCþOA
were on biologics or non-biologic DMARDs. There was no statistically
signiﬁcant difference in pre-or post-operative WOMAC pain or pre-
operative WOMAC function. OAþ PsC had worse post-operative
WOMAC function (OAþ PsC 78.9 vs. OA 84.5; p-value¼0.048). SF-12 PCS
andMCS scores were better in OA post-operatively (OAþ PsC 41.9 vs. OA
46.6; p-value¼0.006 and OAþ PsC 49.1 vs. OA 53.1; p-value<0.001
respectively). Post-operative EQ-5D scores were worse in OAþ PsC
(p-value<0.001). Overall satisfaction with THR was equally high for all
groups, with >82% being very satisﬁed (p-value¼0.44). In multivariate
logistic regressions, a diagnosis of OAþ PsC did not statistically sig-
niﬁcantly increase the odds of either poor post-operative pain (OR 1.02;
95% CI 0.48-2.15) or function (OR 1.04; 95% CI 0.50-2.12) compared
with OA.
Conclusions: Having cutaneous psoriasis was not an independent risk
factor for poor THR outcomes in patients with OA. However, OAþPsC
had worse post-operative health utilities. These results should be
communicated to patients with cutaneous psoriasis without inﬂam-
matory arthritis contemplating THR.854
CLINICAL RESULTS AFTER ONE-STAGE ARTICULAR CARTILAGE AND
ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION PROCEDURES
R. Gudas y, A. Gudait _e y, R.J. Kalesinskas z, A. Smailys x, L. Siupsinskas y.
y Sports Inst. of Lithuanian Univ. of Hlth.Sci., Kaunas, Lithuania;
zOrthopaedic Dept. of Lithuanian Univ. of Hlth.Sci., Kaunas, Lithuania;
xOrthopaedic Dept. of Lithuanian Univ. of Hlth.Sci., Kaunas, Lithuania
Purpose: to compare the concomitant treatment of the articular carti-
lage damage (ACD) in the knee with three different articular cartilage
procedures at the time of anterior cruciate ligament (ACL)
reconstruction.
Methods: between the 2006 and 2009, 102 patients with a mean age
of 34.1 years and with an ACL rupture and the articular cartilage
damage in the knee were randomized to undergo osteochondral
autologous transplantation (OAT), microfractures (MF) or debridement
(D) at the time of ACL reconstruction. Matched control group was
included with 34 patients having intact articular cartilage (IAC) at the
time of ACL reconstruction. There were 34 patients in OAT-ACL group,
34 patients in MF-ACL group, 34 - D-ACL group and 34 - control IAC-
ACL group. The mean ACL injury - operation time was 19.32 3.43
months and the mean follow-up was 36.1 months (range from 34 to
37 months). Patients were evaluated using International Knee Doc-
umentation Committee (IKDC) score, Tegner activity score and clinical
assessment.
Results: 97 of 102 (95 %) were available for the ﬁnal follow-up.
According to subjective IKDC score, all 4 groups did signiﬁcantly
better at the 3-year follow up than preoperatively (P <0.0000001).
OAT - ACL group IKDC Subjective Knee evaluation was signiﬁcantly
better than MF-ACL (p ¼ 0.024) and D-ACL (p ¼ 0.018). However,
IKDC subjective score of IAC-ACL group was signiﬁcantly better, than
OAT-ACL group IKDC evaluation (p ¼ 0.043). There was no signiﬁcant
difference between the MF-ACL and D-ACL IKDC subjective scores (p
¼ 0.058). Evaluation of manual pivot-shift knee laxity according to
IKDC Knee Examination Form revealed similar evaluations for the
four groups immediate postoperative and at 3 year follow-up and
was normal or nearly normal (IKDC grade A and B) for 29 of 33
patients (88%) with OAT - ACL, 28 of 32 patients (88%) with MF-ACL,
27 of 32 patients (84%) with D-ACL and 31 of 34 patients (91%) with
intact IAC-ACL.
Conclusions: this study shows that intact articular cartilage during ACL
reconstruction gives more favourable IKDC subjective scores compared
to any other articular cartilage surgery types. However, if you have an
articular defect, there are signiﬁcantly better subjective IKDC scores for
OAT versusmicrofracture or debridement after amean period of 3 years.
Knee stability results were not signiﬁcantly affected by the different
articular cartilage treatment methods.
